Background-Nitric oxide is released from pulmonary endothelial cells and contributes to the low pulmonary vascular resistance. The resistance pulmonary arteries are in close anatomical proximity to membranous airways, so it is likely that some pulmonary endothelial nitric
Nitric oxide (NO) is a ubiquitous gaseous free radical which acts as an intracellular messenger with a range of regulatory roles in different tissues.' In the endothelium, nitric oxide functions in vascular signalling and is responsible for the activity of endothelium derived relaxing factor.2 Released by pulmonary endothelium, nitric oxide contributes to the characteristically low pulmonary vascular resistance.' Hypoxic lung disease may cause a reduction in pulmonary endothelium production.4 Inhaled in concentrations of 40 parts per million (ppm), nitric oxide is a powerful selective pulmonary vasodilator.5 Implicit in this observation is the idea that gaseous nitric oxide can be exchanged between airspace and smooth muscle cells of resistance pulmonary arteries, which are in close proximity to membranous airways.6 It can be questioned whether a similar exchange could occur between the abluminal surface of the pulmonary endothelial cells and the airspace, so allowing measurements of endogenously produced nitric oxide in exhaled air. This study addresses the question of the practical measurement of exhaled nitric oxide in man, the reproducibility of the measurement, and attempts to determine the site of its origin in the lung. The single breath measurements allow calculation for each subject of the ratio (FANo/FAco2) x (FECO2/FENo). The mean value of this ratio was 0O92 (95% confidence interval 0 7 to 1"14). As it did not differ from unity, nitric oxide is likely to be derived from similar regions of the lung as carbon dioxide. In this approach no account is taken of atmospheric nitric oxide contaminating inspired gas. Since no gas exchange of nitric oxide occurs in the conducting airways, as we have previously reported,8 the nitric oxide concentration of deadspace gas will equal Atmospheric NO (ppb) 6 7 No relation could be found between the alveolar gas con The single breath FANo in three subjects was 8-2 (2-9) ppb when performed without a breath hold at TLC, and 6-4 (2-9) ppb (p < 0 05) with a breath hold at TLC of 60 s.
Methods
The molar rate of production of exhaled nitric oxide (MNo) during tidal breathing was calculated by multiplying FENO minus atmosMean (SD) single breath and tidal breathing exhaled gas concentrations for nitric oxide (NO) and carbon dioxide (CO,). Alveolar (FA) and mixed expired (FE) pheric nitric oxide (FNo) by minute ventilation (obtained from VT and f), and this product was then multiplied by 10-9/24-04 (10-9 converts ppb to fractional concentration and 24'04 converts fractional concentration to molar concentrations at atmospheric temperature and pressure and water saturation). The MNO ranged from 3-6 to 6-5 x 10-9 mol/min (table) . The standard deviation of these mean values ranged from 0 3 to 4-6 mol/min.
Discussion
The concentration of nitric oxide in exhaled air varies in healthy subjects from 8-3 to 20-3 ppb during tidal breathing. From the single breath test, using the fractional alveolar and expired concentrations of nitric oxide and carbon dioxide, it can be predicted that the exhaled nitric oxide was derived from a similar region of the lung as carbon dioxide. An environmental source can be excluded, as the concentration of exhaled nitric oxide exceeded the concentration in laboratory air (fig). This contrasts with exhaled nitrogen dioxide, a gas known to interact with the lungs9 but which was shown not to be endogenously produced. The It is therefore possible to measure endogenously produced nitric oxide in man from exhaled air. Strong circumstantial experimental evidence'0 " leads us to infer that it is derived from pulmonary endothelium at a similar site in the lungs to the evolution of carbon dioxide-that is, close to and including alveoli. The measurement from mixed expired air collected over five minutes of tidal breathing is more reproducible than from a single breath test which may be affected by enhanced TLNo 
